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_ .. H écomim’ NWXMIK’N, Y., a corporation 

‘rep inea'snrin “new ‘ =' eases reIétes‘Yftoi'a 
set ?uid" siii "did? ‘misses _ “g‘ anyii?'u'id r Fin 
serting any mdiftiblétp increment dimers particular 
aspect relates to a method of, controlling ?uid ?ow to a 
conduit’itd‘iriaifitainiit’at 'a‘ipred'e'tei'miiiedivalue‘. 
Flow metérsiin'fthe pasrénave‘beenrefztwo general types. 

~Qne typeinserts a rotating or other vmoving‘.elemenéhin 

meter again requires opening in the conduit and is sub 
jected to conditions such as the clogging of the dead 
branches of the manometer and also is di?icult to make 
extremely sensitive and at the same time rugged. 
The present invention, while utilizing the principles 

of the second type of ?ow meter, that is to say restricted 
portion of the conduit through which a ?uid is ?owing, 
is not subjected to the disadvantages of this type of ?ow 
meter. Essentially, the conduit is a ?exible, deformable 
tube with a restricted portion. The restriction does not, 
however, have to be very great because, as will be pointed 
out below, the pressure responsive elements used in the 
present invention are extremely sensitive. Essentially,‘ 
these elements consist of two plates, which may be of 
curved shape slightly deforming the ?exible tube on 
either side of the ori?ce. These plates are attached to 
a metal bar which is provided with a fulcrum so that the 
movement of the ends of the bar is a differential between 
the pressure in the conduit above and below the restric- , 
tion. On one end of the bar there is mounted a suitablev 
?uid pressure device such as bellows diaphragm and 
linkageconnected to a source of compressed ?uid, such 
as compressed air. ~ ' 

The same end is provided with a ?uid pilot valve such , 
as ?apper and nozzle air valve. This typev of pilot is 
extremely sensitive requiring movement in the range of 
a few thousandths of an inch. It is thus possible to meas 
ure with extremeaccuracy small differential pressures 
above and below the restriction in the ?uid conduit. As 
a result, only a slight restriction is necessary which avoids 
the serious clogging problems encountered when a small 
ori?ce is used in an ori?ce tube of ?ow meter. 

While in its broader aspects the present invention in 
cludes flow meters of the above dilferential type, it does 
not ?nd its ?eld of maximum utility here because ‘?ow 
meters of other types can be constructed to handle most 
ordinary ?ow measurements. However, in a more spe 
ci?c aspect of the invention it is possible to use it to 
maintain a constant ?ow with extreme accuracy and with 
out additional pressure controlling devices. In this pre 
ferred modi?cation, the present invention performs two 
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Fig. 3 is a vertical section along the line 3-3 of Fig. 2. 
The ?ow of liquid in the ?ow meter shown in Fig. 1 

is through a ?exible, deformable tube 1 which is provided 
with a restriction or ori?ce 2. On either side of the ori 
?ce the tube is slightly deformed by the curved plates 3 
and 4 which are on the ends of a bar 5, capable of rock~ 
ing on the knife edge fulcrum 15. 
On one end of the bar 5 there is connected a bellows 

6, one end of which is mounted in the main framework 
of the meter. This bellows is connected through the pipe 
10 to a suitable source of compressed ?uid, such as com 
pressed air, the pressure being measured by the gauge 
9. A branch pipe leads to nozzle 7 adjacent and adjust 
able to seat 8 in the end of the bar 5. 

In normal operation for a predetermined ?ow there is 
a very slight pressure differential through the ori?ce 2 
because the latter constitutes a relatively slight restric 
tion. The seat 8 is adjusted so that for the predetermined 
?ow it is very close but not quite touching the nozzle 7. 
A certain amount of air, therefore, leaks out through the 
nozzle 7 and the pressure on the bellows 6 as measured 
by the gauge 9, is just su?icient to keep the bar 5 in 
equilibrium. 

If the ?ow increases the pressure drop through the 
restriction 2 also increases which will cause the plate 3 
to move up slightly and the plate 4 to move down. This 
movement, however, will move the seat 8 away from the 
nozzle causing an increase in air ?ow therethrough and 
drop in pressure on the bellows side of capillary 11 which 
has registered by the gauge 9. In common with ?uid 
pilot valves of the type shown the amount of movement 
is extremely slight, amounting to a few thousandths of 
an inch. Flow can, therefore, be measured very ac 
curately without any direct communication with the ?uid 
?owing in the conduit 1. One might say that the plates 
3 and 4 felt the pulse of the liquid ?owing through conduit 

. 1. The measurement is, therefore, not effected by cor 
rosion of moving parts and clogging is reduced to the 
minimum because the ori?ce or restriction 2 is so slight 
that solids pass through readily. 



Figs. 2 and 3 illustrated the preferred modi?cation of 
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the present invention in which the new metering also ’ 
affects ?ow control. Since these ?gures employ many of 
the elements of Fig. 1, these elements will be given the 
same reference numerals. For convenience _' the, conduit 
1 is deformed into a loop with an adjustable restriction 
or ori?ce 13 in the broad end thereof. Thetwo branches 
above and below the ori?ce pass parallel to each other - 
between the main framework of the instrument and the ' 
bar 5 which rocks on the fulcrum 15 as is described in 
connection with Fig. 1. The .pilot valve and bellows 
part in the same manner as in Fig. 1 but there is provided 
between the air pipe 10 and the bellows and pilot valve 

- a capillary 11. In turn the pipe to the valve is connected 
to a large deformable tube 12 bearing against a movable 
plate 14 mounted in the framework 17 in the instrument. 
This plate compresses the upstream portion of the con 
duit against an arbor 16 as shown in Fig. 2. 

In operation, the ori?ce 13 and the adjustment'of the 
pilot valve is set so that there is a slight ?ow .of air 
through the nozzle when the pressures in the upstream 
and downstream portions of the. conduit 1 are created 
for the predetermined flow through the ori?ce 13. If 
this ?ow increases, the pressure drop through the ori?ce 
13 increases and the end of the bar 5 bearing on the down- - 
‘stream- section of the conduit moves down slightly, thus 

_ causes a rapidly decreased ?ow of air through the nozzle 
7 which in turn decreases pressure drop through the cap~ 
illary 11. The higher pressure in tube 12 causes it to ex 
pand moving the plate 14 and pressing the upstream side 
of the conduit 1 against the arbor 16. This decreases 
the upstream pressure at ori?ce 13 and reduces ?ow until 
the predetermined ?ow conditions > are restored. De 
creased ?ow produces the opposite result causing the seat 
8 to move away from the nozzle 7 increasing the pressure 

drop in the capillary 11 and relaxing the tube 12, which 
then increases the upstream pressure at ori?ce 13 until 
the desired flow is once again restored. 

I claim: 
l. A device for controlling the rate of ?ow of a ?uidi 

comprising in combination a conduit for said ?uid pro 
vided with an ori?ce on either side of which is a section» 
of resilient deformable tubing; an element contacting the 

' resilient deformable tubing on either side of said ori?ce 
10" a ?apper nozzle gas valve operatively-connected-to“ said 

element and movable to actuate said gas valve'in' response 
to differential pressure across said ori?ce; a separate 

"source of gas pressure leading to ,said gas valve; said 
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V ' ?apper nozzle valve producing changes in the gas pres 
sure, and means responsive to said changing gas pres 
sure for deforming said tubing to control said rate of 
flow. 
- 2. A device according to claim l'in which the position 
of the nozzle with respect to the ?apper may be adjusted 
to select the rate of ?ow to be maintained.‘ _ ¢- - 
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